Arsenic trioxide inhibits the Hedgehog pathway which is aberrantly activated in acute promyelocytic leukemia.
Dysregulated Hedgehog (Hh) signaling has been implicated in several human malignancies. Hh signaling inhibitors are predicted to have a minimal effect when the Smoothened receptor is mutated. Implications that Gli proteins are molecular targets of arsenic trioxide (ATO) action prompted us to investigate the expression of Hh signaling in acute promyelocytic leukemia (APL) and the influence of ATO on the Hh signaling pathway in APL. Quantitative real-time reverse transcription polymerase chain reaction and Western blot were employed to analyze the expression of Hh pathway components and the influence of ATO on the Hh signaling pathway in APL. The expression of Hh pathway components was significantly upregulated in APL. In newly diagnosed APL patients, Gli2 expression was significantly positively correlated with Gli1 (R = 0.57, p < 0.001) and Smo (R = 0.56, p < 0.001) and the expression of Hh pathway components was significantly higher in the high WBC group (p < 0.05). ATO can significantly downregulate the expression of Hh pathway components in vitro and in vivo (p < 0.05). The Hh pathway is aberrantly activated in APL and associated with a bad prognostic factor. ATO can effectively inhibit the expression of the Hh pathway. The obtained data give the first clinical evidence for the application of ATO in tumors exhibiting an aberrantly activated Hh pathway.